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Abstract 
In this article we present solution for education support through the variety of interactive applications for specialized education 
purpose inserted into the web interface. Especially we are using features of applications like EON Studio, EON Creator, MAYA 
and software for medical data visualizations in the DICOM format. This solution is focused on the work with 3D anatomical 
models, which allow an interactive user input and his feedback via suitable tests. We will introduce our proposed solution for 
appropriate 3Dmodels and their visualization, utilization of these models for teaching and scientific activity and we will show 
possibilities of these applications for LMS Moodle. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
The main aim of this article is to describe the way of creating chosen interactive and animated anatomic models 
of particular parts of human body and the application of them in teaching. These models can be used not only for 
scientific contribution, but also for teaching purposes in courses of anatomy with the help of modern informatics and 
communication technologies. 
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2. 3D models in the course Anatomy 
One advantage of this approach is that it provides students and doctors tools for advanced way of working with 
scanned pictures of human tissues and organs by means of 3D computer simulation. It is possible to analyze 
examined problems with the help of the scanned and modeled objects. 
It is essential to determine for each object whether it will be used for the area of research or whether it will serve 
for teaching purposes only. For the purposes of research the interactive 3D models were created by the respective 
modeling tool and those models were then transferred to the environment allowing other interactive inputs. 
Typically it is a transition to visualization and simulative environment created either for the concrete problem or for 
the general environment of the present 3D visual tools. 
In case of application of visualization models in teaching it is necessary to provide connectivity between source 
data and end users either through concrete applications or through web interface. In both cases strict rules and 
procedures must be set so they could be easily used not only by students, but also by teachers or even for the 
scientific purposes. 
One part of it is also the possibility to create and entry interactive control tests with whose students could receive 
supporting tool for own feedback that can streamline students‘ knowledge. 
It is necessary to determine and specify in what form the data from the scanning machines can be converted to 
the digital form according to the given criteria. This is achieved by the data processing. Data obtained by the 
measurement system are being saved in a specific format. Also the models created on the basis of video inputs do 
have their own format. That is the reason why it is necessary to do the unification of the procedures so they are 
process able in a single environment. 
The output of that is a set of models allowing the conversion to the selected tools in which it is possible to 
explore and realize simulations according to the optional and attributes and to visualize the impact of on the concrete 
problem in those tools. These simulations can be then used for the teaching purposes as well. 
The efficiency and applicability of teaching depends on the amount of available studying materials. A very 
important part of the teaching of Anatomy at the Faculty of Medicine is using human anatomical specimens that are 
of a high quality and that can realistically demonstrate the topographical relations of individual anatomical 
structures. Long-term usage of these specimens in teaching of Anatomy courses causes the degradation of them – 
the quality of teaching has then decreasing character. Students can use also anatomical literature, atlases and scripts. 
Especially anatomical atlases that are essential for their studying are very expensive for students. That is the reason 
why 3D interactive anatomical models are great alternative studying tools for students and that those tools helps 
them to simply and correctly understand really complex topographical and functional relations of anatomical 
structures. 
3. Solution 
We are generally able to create models according to the anatomical atlases. Although more interesting approach 
is to use data obtained from the measurement and to create models according to the values. Finished models can be 
then used in other software as well. 
In our case models of human skeleton were created and visualized allowing even separating individual bones for 
the purpose of focusing on the concrete area. The model of human heart was created in two variations. The first one 
contains complete heart‘s cross-section with its inner structure. The second variation visualizes heart as a whole 
containing vascular and venous outlets. [3] 
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Fig. 1. Skeleton model in the MAYA. 
 
Fig. 2. Human hearth models in the MAYA. 
For the visualization via external browser the models of cardiovascular system, muscle structure and respiratory 
system were used and visualized through EON Creator. The user has the possibility to work with data models in 3D 
environment after the start of open source EON Player. The models mentioned above were used for the practical 
aspects of teaching.  
The ‚Radiance‘ software that is used for the data processing in DICOM format was used for the visualization of 
the medical data. The medical scanning apparatuses can obtain the data and techniques based on magnetic 
resonance, X-ray imaging or ultrasound records etc. This software was chosen after the comparison with 
possibilities of software GIMIAS (direct visualization of DICOM data with the possibility to separate image using 
tresholding techniques), MAYA (transfer to SLT and OBJ formats needed and then it is possible to separate objects 
with no need of tresholding ) and OsiriX (possibility to separate objects using tresholding techniques). 
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Fig. 3. Model of the skeleton with interactive possibilities. 
GIMIAS – this system proved to be very unstable and with large number of not compatible plugins causing 
program falls. It was also impossible to open some of the DICOM images. 
MAYA – with regards to the need of transferring the DICOM data to two different formats and also the 
consequent need to visualize final format through rendering with no possibility of interactive input, this program 
didn‘t prove to be the best option for DICOM visualization. The absence of object separation by tresholding could 
be programmed with embedded language MEL, but this approach is too complicated for our purposes and for 
common use. 
OsiriX – this is currently the only usable visualization program supporting separation of an object by tresholding 
techniques, but it is bound to Mac OS system and the emulation possibility to Windows system does not exist so the 
functions of the program stays the same and the functionality is not guaranteed. [1] 
On the basis of above mentioned facts, program Radiance was chosen, tested and used. In the support of teaching 
the web templates for presentation of 3D models of human body were programmed. The storage of individual 3D 
models was created and new teaching course Anatomy – 3D models was prepared within LMS Moodle. It contains 
three sample 3D models. Templates were created in the project and there is a possibility to add the explanatory text 
to the individual models. Students can use interactive websites where there is possible to work with 3D model of 
human skeleton and heart. It is possible to rotate the models, to change the angle of the view, the size of it etc. [2] 
[4] 
This course also contains downloadable supporting programs allowing students to work with 3D models of 
human body. The testing models were created in the form of choices from the random proposed answers and in the 
form of entering the own comments to the respective field as well. These tests were created for cardiovascular 
system and human heart objects with the possibility to extend them according to the requirements of a teacher with 
the possibility to implement other models – either newly required or already created ones. 
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Fig. 4. 3D model in LMS Moodle. 
 
Fig. 5. Human hearth in the EON Creator with interactive test and solution. 
4. Conclusion 
The proposed solution is used in the course of Anatomy at the Faculty of Medicine. The course is being 
constantly extended about other models and interactive tests. We plan to create a complete documentation of human 
brain and it's transfer to 3D space. That is connected to visualization and simulation of electrical impulses in the 
cerebral cortex. 
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